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(54)Title: WIRING, THIN-FILM TRANSISTOR SUBSTRATE WITH THE WIRING, METHOD OF MANUFACTURE 
THEREOF, AND LIQUID CRYSTAL DISPLAY DEVICE 




(57) Abstract 

The invention provides a gate electrode (40) (wiring) characterized by comprising titanium or titanium oxide film (40b) that surrounds 
a copper layer (40a); a thin-film transistor substrate (31) characterized by comprising the gate electrode (40) (wiring); and a liquid crystal 
display device characterized in that liquid crystal is interposed between a pair of substrates opposed to each other, one of the substrates 
being the thin-film transistor substrate (31). 
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Dm££<nnwkmfc^mz&<o s io 2 ts i N,^b^^'-hi6ii8 9> ¥ 

#{£ig»jflll 9 0. X>y^>^X h >^A°-9 3 O Z\tl £ CD±(;i±i£ 
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lt (D&m&mmn&mizmi&zriitz. a tit*. 
c: <d d: o &£& £ -5 h 7 > ->* x * g& t3 ck ft«\ ^IgT?i 
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«^»£*rtStt*«^«fc©JfcJ&* 1 *t 1 7bm 1 2* 2 •Z$>2>Ml&<Dmfe£<DP u A 
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3O±®<i:fe{|iJ®(h^C0T^¥##:Hgl!jM4 2 <D£#J® i^tl b Kg 
Jttf-5y- h«fe«JBi4 1 fflJ^^flloT, IP'S. ¥iSMil4 2it 

-5>^3>^^hl4 3(Dl/ci:f)^ (fiftgBfr) ^TV-Xil4 6^ 
J^fiJc^tlT^S. ddTOV — 7114 6te, ffll4 6a0^ilCtl[tt4 6b* 

wi/tasfcroTft-s. »i4 6bte, ±12^- htS4 o ©si4 o b tmm 
iM2t^^ ffifiJcoiui^ (if ^ * >mtmfr h & z>m t & m l t& % ©t* o 

hfg|4 4C0±®<h^#J®<h^C0TC0¥*#tgKiM4 2 ©^IffliSt-tn^^aittT 



WO 00/36641 PCT/JP99/06877 

18 
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^ >§i£, >K l F-«[C»r sKsRK^ikwJt^ i *f 1 7iM i *r 2 
(D ni ft <h <d ^ * > a; ^ ^ b ft * m t * w u t ft * & <d t * t t> «fc 

D>*£h#-;U (#3131) 5 0CKttfc»«»#»5 1S3>UTI«K>«I 

4 8 izsaasnxn*. 

m\Z\t. *ffa»1£3 2fi!*^IBl:*5-7^^5 2tmili5 3^»i 
$ntl^. ±IB*7-7W^^ 5 2tt, ^KfF^LftV^Mh^vX^gB 

ft*5. 0 1 lz^Ttf®«irm»Blh^>^**£«3 1 (DmikMhttfamfo 
12 l l:^tfl5it^gi3 0 iciiAbfcitmh^>v r x5 7 »«3 l i:«oTli 
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&03§££l£j£-r#<5 0 y-h«|4 0^V-7li4 6^hH>II 
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tCVDfe«tctO*6»Bi4 l^r/^-'/a >I4 9 £^/jrrsBguc> 
40,. 4 6,4 8 SilSt-SC u tttWIfOJgflttffi© S i H^Xt©S«? 
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J££i<0±#£I»jLT#. iI4 0a?5^CulW-h^i4 1t:j£ 

mL&o ^UTfe»l4 0 bfc£9±82C ul?©y- M6il4 l^<0i£tt*« 
E&g£*U ^140 art*£<&C u^<75l£«fCjeHi"S*fe<»i&ffi^^«:B5it"P^ 
. £P?J14 6a, 4 8 a^bCu)IW#Mif)i4 2 (CM* L£ ? <h LT 
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n£LTm^Z>&®L&&te? Z\tU< . 7K57-^^C;ttT3ir^14£ft±T# 

McD^it^^^^^m h ^ > ->* x * sis ^mmx # £ . 

J£tS[=£l^±-e#-5^ h7>v**£<£3 l^iA^nT^SOT. 

> v x 9 mm & m m-t -ftm \z mm l tzmmmmm iz -d ^ xm m-r % . 
m 4 it. % i mmmmnmrn h ?>>>x?mwL<Dmmjjmzftmizm^t>ti2> 

EUte, mi£wm\z&m^mf£j&m-g.*^is* z.cD^m^.6 o«. ms^-r 
n> ^m^6 i tt<Dmm<D&Mt(Dmizi l z^n'entr- hA;u7 6 6, 6 7, 

* i63i7>D-^' — ^6 4 £7, h — >A'6 5 \Z&0 i¥H<7)S»i£i£ 
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. w,i onmi o<D&miz?-yy b 1 1 tfmM&mzmMztix^ztthiz 

. ^M^6 0 ©j£SBtCtt^2©*ffi7 2*<tttte»n. Sg2<0*ffi7 2£>Jt®tC<J> 

_h|g^-y. y h 7 1 *&tttfitl/Ttt. y-hfl4 0> y-7«!4 6, 

^e>»&£ftfct>Tna»<D£JS<!:. i^ffl^bn, a-Si : n + jf£^j&f 
£ n^a-S i : n'Mffl^P i^^ns. ±SB*« 3 6 

±3218 1 ©tS7 0 te, *«tttJ»^6» 7 0 ai:«7 Oa0l 

-ebT, ±fBffi 1 ©117 0 l:^l©^117 5*^tt$n5i:tt)l:, 
mi 0>*ffi7 0^:11 ©3S«E*iE7 5 <hwra»Ctt^HI8S7 5 a»j^ttlT 

Ac, il(Dil7 0i:ll -Ok'-^>xsilffl©o-/U7^;^^<!:roA'> 

KAX^JU* 7 7 S^bTit8K«®7 8*»»«*nT^S. d©/t> h'/U7 

Hie ±iB^2^miS7 2\z%%2 <D^mmM% otmffi-zn&ttbiz. m 
2©ii7 2 t^2(D^mnms o(Dr$\zi*±.&m&m&7 5 a^it^t^s: 

#T^S^11IS§8 0 a £*1T^£>. 
fSHMt: © #> K z: n <=> S: ffiBMt; U T 8H3R L fc. • 
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&43, ±E*t-y h 7 9 ttt^S-^-y'V K 7 1 a t>JRtt$nT^T, &g 
C^CT^^-^-t-*-; h 7 1 a t>fi£&g6 0 C«£T#*J;*5K:fcoTtr>«>. 

I2I4 7!>SEI6 fC^r»JR©88itSittt» 19^116 0tl^±©Ii ( 
y— MI4 0 £^T5fc#<B&JW)l£*H*l<i:. 1 £ 

, 4 2 t . S u/*:3>*£ M&4 3, 4 4t, V-7«4 6 

£^jrt5fc*<3&JIMtl<t«f3iBI<*:. KK>««4 8 2rJ^fiScT*fc«?>W&«JW;i: 

<fc OfrftS ZL 

Af-\*/W76 2t6 8SH!ttUT»2l«*6 9 9 3" 6£m2(75 

( i - 1 ) y— h«ffiffl^«m<7)^aix^ 

g»U ^2©1I7 2(:tt^7Xlt3 6SgtlfcS*-P, »1 
7 5^^1©«I7 0^«K»1 3. 6MHzIKCB«KSil&L. MCI 
MS 7 8^6H«fT*llWr«lfl:*- 2 0 0 VfcLT^y^U^fcfrfrl^ 
S7 A{C^-Tcfc^tcS1S3 6±KBIJP5 0 n m*IStf>£JSfli4 0 e 

&JS8H4 o e ©mk^ i^iM4 o ^mifct %>&m7tm t.f&m^§ 
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1 Oil7 0 — 2 — b 7 1 a£&JBFL. ^2©ii7 2 »Ctt^«Bl4 

0 e &BJ&Lfzfi'7 6 ^SiLfcS^T, W> 1 tf>3£«E1tiB 7 5^6^ 1 

<B**7 OlCffifflft£ttl&U Mifi^70-r^ y^'LT^XT?:^^ 
t-5<!:tt)l:> ^2co«^7 2lci5J3&*:&£&*&L£«3 6C20 OWflK© 

d-2) y— bmMmmm<D2m%im&*rtv ?f&$ki:& 

h 7 1 £gj*U *2©tIl:tt*7Xi«3 6£=g*Lfc££ 
it8iE«©7 8 Sffft$tTai«t**^-y y K 7 1 ICEPJJPTS <h t *>izm 
2<D&ffi*m8 0 £ftsft£irC3£«E«*'£:#7*£J£3 6 (CEPflnT& 2 
X/\°>y ^ritZcfc 0 . SHIBtO^/l-y^fiJclStSrff H 7 B £^kT «fc o CSt 3 6 
JM£nfc#« Jig 4 0 e ±(CMJ? 1 5 0 nmiS©i)i4 0 c SrJ&fifc-TS. dCO 
IgTtt, S«3 6 K^ttrr*3£iffi«rtte. 0. lM5W/cm : 'gitfe^.. 
dOcfcSK-rSt. «i 4 0 c 5 C u OgfiOfiS <T#5<DT 

, C u<2SSII<^iJW#<&9\ _hfS^JR«E4 0 e4»«7C**<ffllK4 0 c *Hc5l 

(1-3) y- h««fflA*KRtJC««OA^-->^XS 

I40c ££Jgflil4 0 e<D^&ft&&2:Lfc.'&iZU>>X 
>^$1LT, 0 7 CC5*-TJ:"3fcW3©*«<OlHJi (£P3§5^) 4 0 a t^Il 
4 OeWfltSM*^^*. 
(1-4) (£#) (DSH-T^-JUS 

i|4 0 a<h^liim4 0 ero»HM^tlfcI«3 6^ArMi^ 
•e7--WIl, _tfE$iJl4 0 a 4>^^l#ii^nfc^J»JJBl4 0 e (D^JS7L^^r 
±Se£f?jl4 0 a©ISi:fflU H7D(C^-rJ:-5^:±IB«B4 0 aOJ^HtC^- 

tu^fx ^ oa, ^>^jK7)-5^^e>a^$nfc^JBoai!i4 o 
j&j&sn^y- hti4 o &nz> 0 ;^TM$nfcti4 0b©)?*n 5n 

m7!)I2 0 nmggT*§. 
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SEoT, S&3 6±\Z^?>frt>teZ>&mm4 0 e Sr^fifeUfc«^tt. 
^K#T£^SJSC^3&<£>i£7^ 1 *f 0 71?S 1 *T2 T^5MOtl4 0 brt^/& 

»{C^T*K*lig^OJt*U^0 7!»Sl**3T*«>«a^OttlK4 0 b/W£tfc2 
n, i7a^^/S:-5^il4 0 e «:^bfe«^tti7nA*fctt^oAgS<fc<KlJ&> 

©JttflttOftMl** 2T*5I^S14 0 b^s5c$tl, *>*JUd>e>ft5 
&JS18I4 0 e >^«#I^b/^M4 0 

b^ff^^n, £9 s t ^ii{c«^>^;m^tc^-r^>^m^ J ?^©i:i:^ 12*0 

7SSl*t2. 5T"*5MOtl4 0 b*W$tll>. 

1 2 0 0° C(73$Effl, O^WTIjM 1 BtP^ffcffiT^M-T £ - £ 

111 2 l;^fJ;^l:il4 0 a (DMmiZT&l&Zntz^? >i4 0 ft^f^ 

>i4 0f (DmmzMf&isnrzf ? >m?mzi$-Tz>&mmT&<Dtttf mm 

14 0 b^, HI 3 td7K^*ck o IZMM 4 0 a©JSIl<Z>— mzMf&Znt^* >m4 
Oht, $3/14 0 a^ilffl^gl5{cm^^nfc^^>m^{C*fT?>^^^ 

(Diti!)nnin^in2x-h^mf^(Dmu^(D^^>mtm^u : bm4 o i £ 

&WI-T&3MI4 0 b £J£j5£-e£3o 
(l-5)y-h^fll (Slfc^-f SRBC) 4 1 CDCVD/£flHXiS 
fi£SI^6 O^S i H. + NH^N^'^i^L. ft 1 CD«M7 0 \Z? 
5— $->f v h 7 1 a £I£#U 31 1 ©3£MttiH7 5*b^ 1 ©117 0 fCfflift 

££i±T^t:^-rm£l£S1£3 6±Ki#*»£i±£CVD/&Bt2:tf&<^ 18AI: 
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ts:^u m lcomm i o\z^^^^->x.^)v^r-^^^ <-?z>tt 

( 1 - 6 ) ^##:fg»]ai (a-Sii) 4 2 CD C V D )&flill*§ 
)^^6 O^S i H, + H^^7JX#fflm<hL. HOii7 0 \zy^~9- 
h7la ^SSLit^tT^ 1 5^bll CDltM 7 0 tZJMIk 

2 o oMHzigsco^j^^^^i-^ mk, m 2 (D^mmms ofrt>w, 2 <Dmm 
7 2 \zmmmm,t}^mm^^ a^xmm3 §\zfrfrz>^ -ty^iv^-^mm^ 
xa-s i m<Df&Wk*'m^ *mmmm4 2ttw$Ltz>» 

(1-7) Or— i ytnyW hflg ( a - S i : n + J1) 4 3 a (EX/ty ^gfcM 
Ii 

^M^6 O^Ar US 1 tf>mH7 0 a - S i : n*E£fi)UB 

(DP H — 7° S i frt>tJLZ>& — f*J V 7 1 fg 1 0>£8iEttiK7 5^b^ 1 

(^mM7 OlCffi&gCl 3. 6MHzgJgO>iMflfc£fl«5U MKitSltttiE 7 8^ 

4 2±ld^--^ y?n>i?t7 h!4 3 a &mi£TZ>. 
(1-8) ^«#:tg^i^--5^^n>^^ hi©/t^-z>i/'Ig 
t-^7^3>^^7 Mil 4 3 & <nmM\ZV : s7, h^itLTA^- >@^U 

Il4 2tt-i7^3>^i7hl4 3a$f5. f «<*iil4 2 «!:. S 
yV3>$>>7 h!4 3 aGD^j&&gte, hti4 0±oy-hffiftl4 1 13 

^uxy- Mi4 o t»^]t^<ife*§. 

^##tg»jg|4 2<DMfl®£^ft£tc:g^-t<5'5r-- K*6»SI4 ico±®<7)-^^ 
Zm.O<ko\Z. HJ¥5 0 nmgS©MI4 6 e &±i£<Z>y- hm«8J¥l&J!Igl<£> 
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(1-10) v-*M&tf K u< >lifflil©2 JlM&igXA 0 -;/ ^/£IHX*§ 
1218 AICtf-T £-5l::£JliJg4 6 eXKlflgJ? 15 0 nmgJt«il4 6 c £_hi£ 

£o\zTZ>£* ±IB^«M4 6 e *(DftmtimWk4 6 c ^Sl^^n^. 
(1-1 1) V-XtlM'F l/-r>«ffiffl#MMR^JHt. ¥#tet£®)lgl<h 

###:HgK)3i4 2c7)4 I ^#^±gB£X>y5P>^Ccl:DP££U ¥#^fg»Jfli 
4 2 CD ^^£-±2)7*- -a >j/^n>^ hfl^4 3 a£#J!lSl4 3 a tmm4 6 e 

Mmisfz.jr-^v?n>?!7bm4 3, 44i, y-xil4 6Mffl#H4 
6 eM!4 6at, K U-f >«H4 8Mf&m£.m,m4 6 e tMM 4 8ai£ 

(1-12) S«C7)^Z17X-^X^ 
V-X«@4 6fl^ffl&Mfll4 6 eRZfmM4 6 at, K K >li4 8^ 
1M14 6 e <h§!J14 8 a t*«^JSJtSnfcS« 3 6 ZftiZft^ fcS*£cr>fg— T 
--;Hii^«l:lT7r-J^Il, ±fE$iJl4 6 a, 4 8a4"C?lt^S 
nf;^H4 6 e c7)£jS7C^£±fB£BJl 4 6 a, 4 8 a <D&M\zWMV, SI 8 C 
Id^-f «k5&$@Jf 4 6 a, 4% &<Dmm\Z?-?>. tU^fy, i'nA, 
;Uc7)^-^^e3i^$n/!:^Mc7)^4 6 b, 4 8 btfBJ&ZnfzV - XMM 4 6 
tHK>tl48^#bn§. ;iTM^tl§tl46b, 48bli 

hmiS4 oo«4 o b tmmiz. ±y^(Dm^-cmm^^nx^^x^^iK 

?— Y%M4 0 OMI4 0 b &Bf$.-TZ>iSi'££mmiz£mm4 6 e (Dm 
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B&isntz^? >m?mzttrz>mm&?&(Mt& 1 n 1 75 s 1 n 2 

<DmU£<D^? >mt%>fr*>fc*&4 0 i fc£^UTfc£ttflt4 6 b, 48b$; 
(1-13) /\°-y->^-x3 >14 9 0CVD/5jcJilX^ 

^MHfcffiSMSI 4 2 tV-X«!4 6 <h FK/tl4 8 <k "5 \Z.mc f T< 

l^^iS/Vv >^->3 >SI4 9 h«&»Bl4 1 ©CVDUIIiiigg 

(1-14) ®$tIf^lS 

0l7f>^lT3>^^ b*-;P5 0 &mf&Lfz'&. /tr>^'>3 >14 9 
illlTOi^ML, /t^- — >^-rsci:tCcfc0ia^«ffi3 5 €r?g^L, HI 
1 \Z7*-$- &o\Z.zi> 9 V h* — JU5 0 <£>Jg®:fe=Wl*li£®> ->^— ->3 
4 9(75±®t^tj-T^##:Bi5 5 1 :©WM5 1 Hi/ 

-f 4 8 <h ® utmii 3 5 zmmr mit Fimnmwk h^y-yxzmfiL 
3 1 fim<btiz>o 

mWL3 6 tlTSSCS iNx!3 6 a tlfc fe£> £rffl 

m&3 6 ±\z&mm4 o e *Ki&-tz>m\z. ±®<dy- hM4 1 ocv 

DJ5£BlI^<hl^<75^&T-S i N xBI£/&KLT£; < . 

nrc»#:3 6±\z2mfcm&7,^v?mz&omm*f&m-?z>&Lmj:mt, mm 

tef(^^±T#^y- hm^4 0. V-X1I4 6, HH>«I48$:SIS3 
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8 £J£fi£T#5<7)T, 6 0 0° C £JL _h <75 flP Sft i& bn^^ 7 XiSfti^S 

tz.M^z-D^TWtm^tz-h^ ±$z&mmtrmi%<D7,^v ?*£w-cmj&VTh£^ 

o 

(m2H;6£MD 

Mmm<DWiik^mm 3 0 a^m l K^L7tff§lfl^^,cD^ H B B S^=gB3 0 <h 

dc^^H h^>->*7s^Sm3 1 afim 1 ^^b/i^liIh^>> ; X^S1S3 1 <h 
gtzZtZZte, hli4 0©^7XSi3 6#J<7)®(CT i NI 4 5 a tfiWL 
tt<=>n, V-7;«114 6 ©t-=7^^>^^ hl4 3#J(D@(CT i Ni4 7 a 
^f$tt£>n> K l/< >1I4 8 <D^--a >y ^n>^^7 h!4 4i(DSl:T i NI 
4 7 b7^l£tt£^T^£.&T&£c d^TCDV-XSeK4 6ttTiNi47a^ 

ftlsT^r— $7^3>^i? hi4 3 t^##:fg»iM4 2(:«^i:gl$ntu 

H U-f >1M4 8 \ZT i N14 7 hZftlsT*-^ y ? Z1 ? hm4 4 £ 

*«Mil4 2t:t^t:M$nt^-5. 

£t>\Z, Z\(D / m2mmmm<D^(D\t, ti4 0« 4 6, 4 8 tl«3 6 iCDFslH 
TINS 45a, 47a, 4 7 b7^t£tte>riT^&<7)-e, &mffi<DTM<Dm&m 

a, 4 7 a, 4 7 b CJ: 0 M 4 0 , 4 6, 4 8 ^<DM>?<D&®.mB.m2 tl. & 

« 3 6 *>i*fi&Bij&» e> ©7c*©ffi«*-fiH-r sffisi»ttfit©±#©B&jt3a**««ns 

TiNJl45a, 47a, 47b(CcfcoT, SI40, 4 6, 4 8 <D% 
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(2-1) y-httilTiNWIIg 

y-y h7 l^gf l> m 2 (75^117 2{Cte#^X*l£3 6 £3£*U g§ 1 <£>3£$t 
«S 7 5^6^1 (Dmm 7 0 iCJ^J&§& 13.6MHz SSOSIjj[*ii(&U. M 

KiMmfli7 8^e»*«frsnwr«ffi*- 2 0 ovcitx/t-^u >?&ntji 

H 1 0 Ai,Z^-r^.o\zm^3 6±izmm 5 0 nmggWT i NI4 5 
(2-2) y- h«lffl^ll»fi!clli 

J&ffll^6 0 ^N^^^fXHia^e>A r #*3£H£U::£3EU IB 1 om«S7 

bM&znT^Tnfr<D&mfr*>tz2> , b<niz&w.v. ±bb (i-d y-Mfi 

ffl&R©j«lKX@<!:l^«<7)^ffiH«k 0 , 0 1 0 B td^i~ck 5 3 6 tC^J&£ 

tXTcT i N14 5±\zmm5 0 nmig©^ii4 0 e £^J&-T£o 
(2-3) y- Mlffiffl«iI!t©2M»[Jilie^^-y^^lKXS 

±is (i-2) <D2mi&mim*rty$tfm^U£mffi.o)j3mz&K), eiiob 

KjKT.k'SKl&JSlBU 0 eiCIll 5 0 nml!0il4 0 c MITT i 

Ni4 5 t&mmi o e tmm4 o c tfrzuzmmms i 

?KT£<h, JbfB^JSJH 4 0 e ^©^i^l!4 0 c ^^^i^^^n^o 

(2-4) y-hmmmr i NKR^iiMii©/^-r>^is 

±12 (1-3) 0/^-->^Xg<!:l3]^(7)^^(c c J:D«eBi5 7 ^/\°^-- 
>^£i£LT> 110 CK^Tcfc?&:pjTM<^'l I I<£>T i NS4 5 a t#SI4 0 
e <hHJi4 0 a ^b&Slt/fM^J&f £o 
(2-5) StS (S&0 (D%-T--)VJLU 
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T i N14 5 a £&mm4 0 e LMM 4 0 a £©fcJMI#J8J5fc<*ftfc*« 3 6 
£±12 (1-4) ©*-7--;Pl££H*fcLT7--;WflSL, ±1283/14 
0 a +lcgi^ii*nfe^JSJK4 0 e <D&m,7tn*±MMm 4 0 acD^SlCfe^L 
, Bl 1 0DtC^-r«t-5nt±ia«Ji4 0 a<Dmmizm>. ; &U7r>> ^7 PA 
. ^>*;u<0-3-&*>£iB«3nfc&M©ttlK4 0 brt*J&/5)c£ttfcy- hfS4 0 

fc*5. ±I2T 1NI45 a«y- MS4 0 <hS4£3 6 t©M»:^«E$tlfc* 

(2-6) y-h*ft»J« (SS<t^-f*«) 4 1 <73CVD/&flgH£ 
±12 (1-5) hlft«Ill<OCVDIsKitlSi:ra*fc^T^k^r-f*Bt* 
SIS 3 6±Kl*£8t$-fr5C VDltl^ff^l'^ Ell 1 AC^n^/^y-hil 

14 i zBtit.-rz. 

(2-7) ^mmtwim (a-sii) 4 2©cvd^iis 
±12 (1-6) (D¥mwmw}m<DcvDi&mj:mtmmzLT / f-hmmm4 

1 ±K a - S i JKZ>fifcISt£fT^ ¥#*MiSMJl4 2 £JM-T3o 
(2-8) t-=7^3>^^hl (a - S i : n*«) 4 3 aOX/V^lJR 

15 , 

±12 (1-7) ©^-5^3>^^ hl©7/1-y^Iiil^ff:bT^ 

(2-9) ¥&&mwimt*-$v?^>'?? Mto/^-->^i§ 

±12 (1-8) ©/^^-->^xei:ra*»-bT*##li»tt4 2<fc^-S^ 
/7D>^^7 M4 3 a tCA°a?-- >^£MLT, 01 1 Al3*-r«to^y- h« 
g4 0<k0 fc/h£V>7< 5> Ktt<&¥##ffitM&4 2 <h*--^ >y >^^7 hill 
4 3 a£t#3o 

(2-10) V-XttffiJi^HK >llfflT i Ni©fKIIi 

^m^6o^±i2 (2-i) (DnmtmmzN^tsisxnm%LL, mi<D 

g&3 6£g«L-fc££T. SBl©X8t«aR7 5a>6SHl<B*8S7 0£JB«*1 
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-20 0 VCLTX^7^'J >^£fT&^ El 1 1 A\Z^-?<£?lZ*-^ <y ^ □ 
hJ5i4 3 a cDi:®<bM0M®£^<£T©¥*#^»Jl!g4 2 (DMU'J® <h^n<=> 

TiNl4 7 ^tT^-T^). 
(2-11) V-Xf IRt^HI/'f >f Iffi^Il^Mli 
m 1 1 AKI^f =fc^t'T i NI4 7 ±HffliJ¥5 0nmiS©iIl4 6 e £± 

(2-12) y-xtlRt/F l/< >«Mffl£S^<A 2J^&MX/\°^J&fllI^ 
m 1 1 Al^tJ;^i:^I14 6 e XKfltff 1 5 0 nmgg«4 6 c £± 

N14 7 t#H4 6 e LMmi 6 c <=>&5*tJf M 5 8 £f#£o ~<Dct?K 

-r^<h, ±is^)SM4 6 e ^(D7tm^mm4 6 c 4>^§i#^sn^>o 

(2-13) V-Xtl&t; h* K >tifflT i NUt^IIMili. 

4 2CD4J*^^±CD^--5 ^n>^ hl43aiTi NM4 7 iMi4 3 
a £Mt4 6 e 0 1 1 B lZ7jkT& o IC^fgfti 4 2 (Dm 

%kW*Jt\z.n-K\zmmistz.*- =lv?^>*? b§i4 3, 44t> v-xiM4 

6^J5£fflT i Nil 4 7 a<htll4 6 eR«46 HH >t!4 8 m 

J&mT i N14 7 b t±mm4 6 e tmM 4 8 a i: Sr^T £ - 3. ( 

2-14) S«©lr7--JHl 

V-X«114 6Jf2J&fflT i Nl 4 7 a t&mm4 6 eM!4 6 at> 
< >114 8fl^e5cfflT i N4 7 b <h^^lM4 6 e t^I4 8 a £7l^/&£nfcS 

^®4 6 a, 4 8 a*\z3\£iL1zniZ&mm4 6 e <£#SteS £±IB^JI 4 6 a 
, 4 8 aOMKifclftU El 1 1 C KtkTJ: 4 6 a, 4 8a^ii:f 

4 8 b nfcV-**K 4 6tHK >iS4 8r#b^. 

(2-15) A' 7 •> ^— > a >i 4 9 © C V D SicIIg 
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¥^illl4 2iV-XlI4 6tHW >1I4 8 $S5«t -5 izmittrl 
mfrbtSLZrty x^-->3 >BI4 9 hfcfe*tfll4 1 (&CVDfifcjRlg<!:S« 

(2-16) litSfPlcIi 

±iz I TOJi&J^fiJtL. /^-->yt5^i:l:«kOIifi3 5 Srfl^fifcU 0 
9 »cj*-r<fc 5 K*-;U5 0 co&ffifc J:tfl*lMI . /t-r>^ya >BI 

4 9©iIt:^raiW5 1£ML. ZKOSffitSttSB 5 l^ltFU 
-f >1S4 8 <hiiiS«M3 5 &mm-?Z>t. 0 9 i:^Ollih7>vX^S^ 
3 1 aliens. 

C h 7 >y X^(DSil^{:i5^T> ^Il4 0e, 46e 

(Dff^-^^MbfcO. S1£3 6 --)l>mm? Z>f£<V7 --llsUm.* 5 0 0° 
Cti.±t'T^><h. S1S3 6 £&mm<Dm<D&mm4 0 e , 4 6e^t^^ 
>7^^'(D#)l7cS^S^T^I3Ji4 0 a. 4 6 as 4 8 a 0^®&c££fSt£-|±£ 
Zl<h^T#, #J;U3:\ HI 1 2 {"tkT cfc o fcMM 4 0a cd^® td, >M^^(C 

^T^mmm.T^(D^ino7bmin2'v$>^m.^i<D^m4 o b^r^d;? 

htl4 0^, Hi 3 {^^K-rct3^SIB4 0 a(D^n5(CJM£n;t^> 
^(Oit/0U^17!;3ll*f2-e^^m^c(7)M4 0 n ( hm?. c i:^^y-Ml4 

7-xti4 6^h'H>ii4 8to^Tfc, mm<D& 
Kf&znfz^? >jM^mznr zmmm^oitttf 1 *r 1 i n 2 

Z\(D&o\ZLT&<hnfznM4 0 , 4 6, 4 8H ii40a, 4 6 a. 4 8 
aOTIWM4 0b, 4 6 b. 4 8 bWtentl^iV^, ti4 0. 4 
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6, 4 8 <hS&3 6 t(DffllZT i NI4 5 a, 4 7 a, 4 7 b^KttSnT^S 
StttttfcT i N14 5 a, 47a, 4 7 bl:ct0ti4 0, 4 6, 48^ 

(Iff 3 USS^jD 

^3mmnm<Dmmh^>^^^&U3 ibii s y mtft ^rffl^. 
ht&mmi o 4^^$n, y- Mfenii o 4±izt iNiioia 

^^It^'-hlll 0 5«SE$tm^, uO^r-hSil0 5H HHS 1 
0 5 a^aMiC, i2ilfl©tl4 0 b <h|iJJ£<7)*m^ «~>fc-5&§l 1 0 5b 
&tlT7i5t>OT$)5. &*5» y— Mil 0 5«E]^L&^y- hE^i:— 

^ag&Jf 10 3 1 0 '"atm/WJ^T^fSit^TP^, A s *^©niM 
^#X$nfcn "^^ji^b^^y-X^ 1 0 7&cfcl£K K 1 0 8 

fimfc-an* :nbV-xitio7, nu-f>fitti o 8tci**nfe«a*s**^- 

t^H 1 09t^oT^-5. £fc, :tlby-Xil^l0 7 > HK>^1 
0 8 £fcfn y-h«««ll 0 4Sai©T^l:$TiAt5fT 

0, -*OyUU-'f Kll 1 0±CT i Nil 2 5 a^LTV-XEil 1 1 
tV-Xil 1 1 2^fife$n, 'JIM K«l 10±l:TiNH2 5 

b^ith*i/'f>iii i3«$ntt^. ^ne. y'-xE« 1 1 1 . v 

-^11 1 12H II 1 1 2 a <0M t« 2 H2j&J£Jge>ttfl£ 4 6b ilWJliWM 
1 2 b$tUTft5t)OT*S. h'H >«il 1 3 ttMV 1 
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1 3 a(D^mizm2mmwm<D^m4 8 b Lmmoun^'bu^mi i3b^ 

fit, ±m$:m.?£o t3A°-y >>^— V3 >fll 1 1 47«Jj££n, CKD/W -> 
^-y 3 /Il 14 £WiILT H K >«H 1 1 3 KiTT^n h*-JU 1 

l l 5^)&£n, -r<£>n h*— ;U l l 5 ^IDT Kl/^f >mH l l 3 £ 

ckU-V-XlB^^a^/N 0 ^ ->^— va >M 1 1 4 7^ PL. I T07^bfc£A°-y 
5^11 0 5 a- 112a, 1 1 3 a©^I«ll 0 5 b, 112b, 113 

10 5. v-xia^i i iMtfy-xiii 1 2, KK>ili 1 3 <hS« 

10 2i©f B 1l: j etlfnTiNllOla > 12 5a. 12 5b^ittbtlT^ 
5<7)T, &«i*E»®Tffl<0RSIJITas*« (SflO 

1 0 4/j:^b7E$mLTtT!)T iNll 0 la, 12 5a, 1 2 5 b C 

£<om z F<D&m.mE.mzn, s&i o 2^-hinini o 4&£7^e»<ft7E^<£> 

J£^{C@H"r^E^JafetO±#<^^±^^tl§. TiNllOla, 
12 5a, 1 2 5 btCckoT, httll 0 5 , V-XESfcl 1 l*$J:tfV- 

Xtil 12, K H' >11 1 1 3 (Off tt^fp]±t?>. 
(MffiM 1 ) 

£U mi (Dmm? 0\Z?-?>fr£>t£Z>9-7v h 7 1 £^«L, B2CD«H7 
2tC lffl^6< >^CDiE^^CD^^XSmS:^*L, 1 CD3c^m^7 5 7^£>ffl 
1(D«7 OKJl&l&l 3. 6MHziI©IMMt,> M(Cil^m^7 8 
^b^^-r^^^mft^:- 2 0 0Vi;lTXA'7^U >^£fT&V>, #^7,S& 
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~3^T\ 0 £A r flxnm%£ U £fl<£>mH7 0 ^C^^b7 t e j;^^ — 

y•yh71^ii*L> ^2 ©117 2 

iS7 8 £fls»£-t*Ti*8fc«a** — h7 1 tCH3U0TS 1 1 fcfCSB 2 (DX«E« 
0, ±!Sf^>li±l:IJ?l 5 0nm©CuI€:Mt/i. ::T©^7XSfi 

•d^x\ ±&<Dmmm&Mf&2ntzmwL$:&m-tf*nmm.r'4 o o° c, 2u# 
(nmw 2 ) 

£LTEi8Sl£f£$aLfc. Zl(D^W!J2T : f#e>n^SB^ro1#jt^^--^ai77 x «TfetC 

Jtffi^C*ai3tLfei:^5. 0. 2 3Q/DT»ofc. 
(J*«0U) 

£«lj£Lfc<hc:;5» 0. 23Q/DT»-3fc. 
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(itmm 2 ) 

M4tz^vm 6 \z^i,fzmm<Dmmmw*m^> ^.m^e o^Ar axnmn 
ll, ^lroii? o {zmfrzuzup-fv h 7 i zmmL. m 2 coma 7 2 \z 

wi)nTz>ttbizm2(D5£mmw.8 0 zttrnz^T^mmti z ft ^ xmmzmu 
c umv^m^ft&mikisfcmzmyt&ui;* v&Mm-?z>n*?--> 

tf&MLT. CulWL> gB^£^®»L/fc. Z\ (Dit&m 2 Tf#e>n/rIB^(D 
tbStrE«, 0. 2 0 Q/DT&o/to 
(JtttW 3 ) 

fi^xmmzmnTz&ffintsz 1 o owicLfcj^n .ttBtb^^j 2 <hiB3^ 

£ L T@BgH£^S2[ . d <D 3 Tf# £ nfcI3l£ C9it&^ Lfz.tz.5 
, 0 . 18 Q/D-e&o^io 

<mifc0ij 1 ) 

^T*©i^»tt(i. &&m&j&mmT >=t~o A17 ^> ?mz 6 owmmL 

«Su^coS2^co^®co^^^^^SS^ (AFM) {' J: D HiHT S c: t \Z£ 

Diiifc. ^©^m^nii 5^e>ia 1 7 k^t o ii5ii i&sit^y 

A X >y ^ >>7* fig jf?*f£ #J 1 ©MBl!i(^@(7):&M^£^T¥JlT&&o @ 

1 6te, >^EXOAX-y^>^3im^CD||»!)2 (DSB^COS®0O#S 

»^st?it*§. 1211 7\t. mmm7>^~^AJLy^>^mmm^it 

&m*l 3 2 nm/ft\ 7—-M£<DnMM 1 (DE&i^ 3 ft^CD^P#P^<D*£ 
Tx-;l/HilCDSB^i:l^^ 1 3 2 nm/#> 7x-;Umj0O^»J 2 CDSB^te 1 2 6 
nm/#, 7X-;M£CDH»J 2 CDSBHSte 1 ttmV,±<n&&mm<D'&T )lm 
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(Dmmtmm 1 2 6 nm/ft-, 7x-JH!u<DJt3£0y 1 <D&mi* 1 2 8 nm/ft\ 

Wttmmi 2 8 nm/^ Jt^j20EH(il2 7nm/^ i£i&#l 3 C9I2Mte 
1 2 8 $ bldHSS^I 1 tW7r:-;^ Lfc^T&X*;/ ^> 

mi 5Tbmmi 7\z^rz^^u^u\z^yj-y^\y—h(Dm^^ti^m^ 
a&7^b*#<, £*r, it&#y i oi2^«^fii7&n5^±®^i:oTx^^>^$ 

nx&D (3!®{£II»S7 %) , X^>^l::<£D:*:#&:?V-^£§ttT^ 
^^(h^^^^. C^C^UTHM!l 1 , 2CDfeCDte, ^3l^WJ^±x^^>y 
a*S*ff Ltet^&BtK^ U *^^EPDp-r-5^0ftm^^2 0 0W©»J 1 CO 

@a^co^®«ffi^^9 0%, sis^En^D-r^^^m^^u o owcdh»j2co@h 

X-y5 L >^jtmHffCD@H^CO^®m (10 

o %) {zttT&jLv^yfmmmmzm^tz&m&ttv&mwmom&T'&Zo 

m i 8 nmm 1 9 tz, 1 <Dmn<D7--)mmm&<n&mmm**-is 
iittffi&.kvm^tzfegk&iK-To sun n»n (Dmm<D7--)] / mmm<D 

7 J D77<;ra^. 

12 1 87jMI2I 1 9 iZ9KLfz$&%:fr<b7--)l&Mwiit, 11=7 7,^WLt C u if CD 

m<DT i (D<smm&£< . cui^cst i^f^i:^$nT^o, c 

^£*aT^£CDte, C u ^^/\°>y^^M-r^^(CS^(C^^tm77^En*PLfcfc«6 
TfeSi^AbtlS. £fc> 7--MliH #^XS«iCujf OPflCDT i 
cO#Wft^Tx-;i/^SSfi^lt^T / >^<^0> £fc. CuIWICTiW 
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0<De-?jW&#«=>n, CuiWT i *3j:t*Oj&*7 — — ^HBSlfflKJt^T^ 

(mmm 3 > 

?9>fr*>U&& — 'fy b 7 1 l:{UT^OA^bW^-^7 h 7 1 fcffl^ 
. #^XS1£±^ n AJiI£^j&Lfc£Wte, ±151185011 1 £ HfllK: LT§B3s§l£ 
feSLfc. Sfc, nmM3<D&&M(Dlti&&i&mm\sfZ£.Z.?>, 0. 14Q/D 

. 14Q/DT*ofc. 
(Jt&#J4) 

TE»£fe»!Lfc. £fc> Jt«5«10EaiOJtjatt*SISUfctC^, 0. 14 
(Mfl 2 ) 

H«iJ3, 4. tkWJ4-Cf#e>n^:E^C0^B'l4{3OViT±B3lia^l 1 (hH 

mzLTm^fco ^omzk&m 2 0 7bM0 2 2 tz^r. 02011 iM^7> ; e 

. H2 1H M^T> ; e-^AX^^>^g«^(Dll»J4(DE^(D^@(D 

&m* 1 2 8nm/», t iv&ommm 3 osb^h^ 2 #iw<z)##i$m<&& 

T--JUaiJ<OE»<hl^« 1 2 8nm/^ 7-— JU8fr©||J6^J 4 <7)Elfttt 1 3 1 
nm/a\ 7x-JH^«^J4©E^i 1 ^^±^^^30^7--;^ 
<hlH|«l 3 1 nm/:ft\ 7--^ffl<0Jt«fl4OE»tel 2 7 nm/#\ 7^- 
;^<7)Jtttfiaj4<Z)ffii»tt«^fl#Htt 1 ^^^«7--^mjcoiB^(h|5] 
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m 1 2 7 nm/#T*ofc. 

H12 0 Tb^m 2 2 etAcx-y^^U-- hO^iJ^*^b0^e> 

itmm2, 3<Dmmz> ^v^yvrnz^jLv^yvv-v-h^-j^yy^fa 
t\T$$ o (a®{£nwi5%) , jLy?->7m\z& <o±^rj.y^-y^^nx 

^Z>Z\£tftlfrZ> 0 Z.n\ZttlsTmMM3, 4<Dh<DiZ, |<)lM±X7f> 

7&mn Lu^&mmm&mL, &mzm^-r^mnti^2 o owcd^»J3 

<DlBi^<D*®{£i»te7 0%, S«lcepj|JD-rS5^iflt***U 0 OW<DH»ij4CD 
tb £ 0 ggffc LT^3^f> Jt ME0II 4 <£> CD iZit^Tmmm&fimtlT^ Z>Z.t jfit> 

02 3 2 4 (Z, mmm 3 (OiB^^TX— ;UMS^©SS^it$r^-— v 5 

x^ffi.fcOSW^fcJISmSr^T. 12 3(1 mffiM 3 <D&m<D7 )immffi<D 
f^^O77<K*0. 0 2 4^Il«iJ 1 (Dnm<D7--)imW'&<D^7°X 
y°uy )l~C&Z>o 

0 2 3 TbMUl 2 4 (Z^L^:i^m^e>7— — iHfliilt #7 XS^ch C u Jf <Z> 
MOC r <Z>^r*#2K » Cul^l:ttCr^W[;§StlTi50> C 

fflgffi£Jt^T'>te<&9, CuM&WMlZC rRZtCKD 

ft> CuiiKDC r &£tfOrfT --^mffilZtk^T^K tZ-oT^Z Z\ 

® Id t£» L 7c d <b ^ A>« o 

invito 3 > 
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=$-$yfrz>U%9 — ? y h 7 1 tCtt^T^U yfy^b/cC^^-y-y h 7 1 * 
ffl^, #7*g«lcWta-r2>3S»t«2i«rO~2 0 0 wro«ffltS?5l/. # 

i^n^iltt, 7nm, 1 0 0W(Di:t(:t#en§titt6 nm, 0W(D£# 

immm 4 > 

euj&^lei 6 \z^Lrcmm<Dmm.^m^m^. fam^e 0 ^n^a r #x 

(DS^Bflt U fg 1 ©«17 0 tc^* — h 7 1 £igj*U 

12©tl7 2 Kite 1 52**6 < >^WIE^^C7)^^X»1S^S*L, fg 1 CD&ffi. 
mM7 5^bll©fg7 0 ('jl&lfc 1 3. 6MHzS^Oil^t£Ml. 5E 
tCit?jSt«^7 8^e^-r-5ftfflf*teSr- 2 0 0 VtC l/TX/t y ^ U >^£fr& 
5-<h{Ccfc98ISJ»5 0 nm®T i NM^^JlLfeo 

9 — h7 1 £=!£*L> ^2cDm^7 2 £±|H li2#*6-f >7<D1EJDJ&<Dfi 7 
X»«*(BE»Ufc**T, 3&1©X«M1*7 5/)^il©tS7 OKflttffcl 3 

2 0 0 VKlLTXA-y^U >47*fTft^. # 7XS«±»C«» 2 0 nm(D^> 

o^t\ o^at ^xnmm.tL. mnnm o\zmfr*>ts.z>?— 

Vy V 7 1 £=£5fU ^2©1I7 2 Kte#7*aS«£S*Lfc££T, tt^m 
«7 8 *^Ki$-&TitfiK**^^— h 7 1 Id SUP"* - 5 <b 1 *> KIH 2 co^Sit* 

0. ±fB^>I!il±lcM» 1 4 0 nmOC uJlil£/&J^U TiNl^f^ylt 
2 0 OWT^oL 
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C uBgGQJ¥^£ 1 5 0 nm> 7--JHS^©fi^$: 5 0 0° CtLtz 

+ H2^-&^x#is^:^b, m i com^7 o i:ys-^-^*7 h 7 1 a£=g*b 

, W,2<Dn,m 2 tC#^X«1£3 6 Srg*U S 1 O^MttjM 7 5^^I1 <£>m 

i7 otcjg^2 o omh zigjg<£iasjii££#y&u it, is 2 co^mnw 8 0 

— &W0VTmm 10 0 nmtf) a-S if ( i - S i ) ^^IL/c. 
O^t, J&BH^6 0 £A r # Xi?ffl§l<h U fH 1 <£>mH 70lCa-S i : n r 
I4»P K — ys i ■frt>t&.%$—?v V 7 1 &mmi>. W, 1 <7>55iffi*8i7 5 

«7 d>fr*>flM-tZ>n.ffin.%L : &- 2 0 0 VC y 9 U ^SrfrfcH. .LIE 

a-S iI±i:lH2 0 nmOa-S i : n + « (n + S i ) 

-Z>^X\ :«a-Si : n + ®±^M»5 0 nmcDT i Ni?: JiI2K^>t- 1 <h 
HflMcLTJ&ISIU $ e>tc;i<£>T i NBH±{CJ^ff 1 5 0 n m(D C uflg£_hfE|it^ 
Jt 1 £l^#K:LTJd&IIJIL,&. 

U 2 5 7iMH2 7C, tt»M" 1 75S 3 <0*ii**--^x»«f OW^fctt* 
4 0 0° CT2P#M7--Jl'&g£MU£ti»>t 1 (D^?X 
-7°D7t<;H?$)0. 02 6H 5 0 0" CT2BfH7 — — JU^S«:lffiLfctt» 
>¥2(7)T r 7 P X-7°D7T<Jl'T^0> I2 7H 5 0 0° CT2P#FI7^-^i 

i2 5 2 7 KskL T i Nli:C uMICT il^ttT 

UteHSigfcfir 3 Cum<D&WtiA\Z.T i <D¥-t7tftSL<. 5 0 0 : CT 

7--Jl/iILTfeCulOSIl:ttT i j&«l£ttLT^&V>C ttft>frZ>o £fc 
• , C u©f-i7 <h S i (Dtf-^OFel (CuKtS iKDH) Kte, -0-t?^£ 
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n&NOt?-^ -A-T^^ftl^T i (DM— ZtffrK). £tz, N<7)tf— ? it 

&3T i ©^-^ ^tB^niLS^/cfe, -o--e^^n-5N(Dkr-^(c«, 

NJ^^MCT i fc^£nT£5CU ^oT« N <h T i £(D<£mmzm£l : 
<hffi££n3fc#>> Culia-S i : n f li©f a ^:T i NI^MLTUI) 

T i C7)t°— ^!S#>6n, 4 0 0 s CT*7--^lT5^<!:i:cl;0Cul(DS 

hST i ©tf— ^rt*/h£<&oT:feD. 5 0 0° — — d <h {3ek 

0. T i ST i Cui(D^Sl:ffitL/:t#^en?) 0 

(H&0*J 5 ) 

a - S i : n T ii±{CT i NKI:^T#1©^SI (fllJ¥ 5 0 nmCOT 
ifi£, Ii5 0nm®CrE H5 0nm(DMoi, IS5 0 nm©T i Nl 
<hlJI2 0nm©Til) £J&(KU 7--;i/*ft*Hl/t^H ± 

fit, ttlfert-4 75SttlHM-8 0filil)t©^- hJtirtK^TSS^fc. 
^^S2 8{C^-To 02 8 4". «ttltt7^-;i/i&£ CO, ISEiii©R/R (i 

12 8©«**f>a-S i : n *Mt C u K©MfcT i tt&»^fcttlftWr 5 © 
7--Mg^3 0 0' C£jgA5<hiitltfV>— h Sift 
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0, ;Uffl£j&*4 0 0° CT0y- higta^C ui© v- Mgiatf)$J 1 . 5 

fgT, 5 0 0° Ctifey- hiS^^^^c:<i:t)^-5o - ^ TTn-JU^^co 
±#(C=t 0 hStri^# < ^CD±#H =k D C u flg^MTS C 

CllC^LT, a-Si : n + «<hC umorsllCT i Nmx«Mo^l^tt^M 
SfcK-4, 7WfeO(l 7^-;W&;g£^MLT*>^£~>- C 
umtmCmjgO{&i&iji(DmT~&Z>Z.£rflDfrZ>o a-Si: n'ltC 

uMl:C r m&mtfz.nmfre><Dlb(DiZ, 4 0 0° CTC^-MSfcWCu 

ifcLT^&^C£7^^£ 8 a-Si : n^tCul^F^CT i Nli 

T i Bt«:KW-fct*lfttf-8 WfcOte, 7— -;i/»S^4 0 0 C CTCy- SfSiPW 

cumi. 3flst^-&*«, 5oo° c&m&ztcumtmcmmo&t&iri 

±l2tt»M-4 7iS8 &4 0 0° CT2P^|B17--;^SL/ti:€r©Culg|<7)T 
JI<Z)#Jg§l (T i Nflt, TiE C rl, MoE T i NiiT iK) <Dfo%L$k 

7<Dh<Dfc. CuICDSIlCttill (Mol, T i Nl) £$fj& 

(Haw 7 ) 

±IBIi^M-4 7!7S7 C^^T a - S i : n *M£ C uJBtWtC^fiJ&^n^^JBBI 

©AUt-ttCoUTMUfc. I^TO/tUf-tttt, c uJJg^::mflE£ep^J^L 
0 2 9 tC^UfcJSS**^ a - S i : n*Jl£C uflHWKT igl^C rUgSrKtt 
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#UTl^^<!:^t)^-5, a-Si : n *B <h C u JKWJCM om&mftz 

l«»M-7tt, 5 0 0° City- hitta^ ffcte-ti"**, 5 0 0° C$SA5t 

--;UfiSia)±#tC«fcO, **;P->'JiM HTOiO, a-Si : n^mtc 
umm(D&mm(D/m J r-V£m&Tl', a-S r : n*M^(DS i«lt> 
C uigl^KA D&tfTc £)T&&o 

ini:MLTa-S i : n +mt C uBIPflKT i N fit £ IS 7c fitlfctt- 4 te, .7 
--;Ha^'5 0 0° CSTy- hJS^^^^fbli-r, £7c. 5 0 0° C £jH 

fi£oTT i NJUte, TL Cr, MotCit^T. UmtefimtLT & K> . P&jg 
(^Sfcfll 8 ) 

fl^xmWLLT imt<Dffl\ZT iNm&WL\1r~f. T i JK±flC ui^f 

L/C. 

d :T077X'-7X 7 f >i^tt, J$flK^6 0 £A r #X#ISIa£U IlOl 
@7 0 ^^5-^-^*7 h 7 1 a£g*U i2©liCT i m&J&mLfztf? 

117 2\zmmi&nt)&mi(&isrt7 7smmz2 o owg^cD^»itm^^2^^SEn 
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ted; Oi^fc^^St. 

113 0J5513 l©^)i^7r.-jl,i»^iJtl Ote, CultT il 

Ti^:i^?>. g*&, t i *>*c um<Dmmm\zi&wtis%}®z>M.mfo3 5 o 

= CTrfeO, £ ;UjftJt£rt<-r*K:fie-3T, C uMcD^MiHc&frT 

i coft/^iA^dch/^fr^o cntC^fLT7--;UMHijcDli^n-9 
CuliI££T i mOit^raiCO(Dtf-^^l^enfcJ:^^<h^^, y^XTX>y 
^>^^('^0^^>cD^bm^|5^S$nfc^i:^^^^c Ti^Cu 
IIco^MU£ifcL^#£]ajgte3 0 0 e CtfeO, H«Jtl CkOfci^Ig 
TTiMl^Tl^:.!:^^ Hot, 7°7X'Ti7f >^U0T 

i l^S©?^ >0H{l:l!&iSt5C«!:^, T i *Cum<Dmm\ZteWtt£1*Z> 
tz a6 CO T - - J V U m. £ T tf 3 CD fd «J "C & 3 d £ &t> Z> o 

(ftttffl 9 ) 

T i Nflg«h#^XS1££<Dr B 1Kj!iiJft 3 0 0 nmCOS i O^m* mtiLl,, T i N 
mtC uflgcofficoT i m(Dm&$: 1 0 nm^b 5 0 nm^lgiTf St. £ btz 
7--il/M^»MH ±IEH^!l4(D^M-3 ^^i^iWl^tcLT^M- 1 

i i 4 £ff^L>t. . 

©iMi3 2t:^1-„ .0 3 2*, «t«ltt7--^fflft (° C) > *ft$[&CDR/R 
(i n) ttCuJK©^-hifttfttt»^T*»Ji«©->-haa[ttOJtT?**. 
S3 2©^6S i 0 2 iC uWanajKUSS 5 0 nmCOT i Nfl£<hff£ 3 0 
0 nrnCT i a&KttfcttKUt 1 1 ftM 1 2 CO fccote, T--;UfiS* ? 3 
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